ABSTRACT. We obtain a simple product formula for the Kazhdan-Lusztig
INTRODUCTION
The theory of the Kazhdan-Lusztig -polynomials arises from the Hecke algebra associated to a Coxeter group 3 (see e.g. [3] , Chap.7]) and was introduced by Kazhdan and Lusztig ([4] ,Sect.2]) with the aim of proving the existence of another family of polynomials, the so-called Kazhdan-Lusztig polynomials. Thepolynomials, as Kazhdan-Lusztig polynomials, are indexed by pairs of elements of 3 and they are related to the Bruhat order of
3
. Most of the importance of these polynomials comes from their applications in different contexts, such as topology, algebraic geometry of Schubert varieties and representation theory. Moreover the importance of the -polynomials stems mainly from the fact that they allow the computation of the Kazhdan-Lusztig polynomials. Although the explicit calculation of the -polynomials is easier than Kazhdan-Lusztig polynomials calculation, one encounters hard problems to find closed formula for them, even when 3 is the simmetric group. In recent years purely combinatorial rules to compute the -polynomials have been found, (see, e.g., [2] ). These rules not only make these objects more concrete, but also allow combinatorial reasoning and techniques to be applied to them.
Our aim in this paper is to show that -polynomials which are indexed by a pair of permutations , factor nicely. This result includes the one proved in [7] , which is the case that U q C r R X s c t .
The organization of the paper is the following. In the next section we recall some basic definitions, notations, and results, both of an algebraic and combinatorial nature that will be used afterwards. In the third section we definepolynomials and u -polynomials of the simmetric group and recall their properties. In section 4 we exhibit a closed formula for the -polynomials indexed by the class of permutations described above.
NOTATION AND PRELIMINARIES
In this section we collect some definitions, notation, and results that will be used in the rest of the paper. We let . We write 
7 7 x 7 w7 y C Q
. For the properties of this function we refer the reader to [1] .
THE -POLYNOMIALS OF THE SIMMETRIC GROUP
In this section we introduce the family of
, which gives a combinatorial interpretation of the -polynomial of @X , see [1] . We define these polynomials in the next: 
The above result can be proved easily using properties of Hecke algebra and 3.1 [see [3] . However that proof carries over to give this more general result.
Finally we note that a general closed formula for the -polynomials does not exist; for example,
and these factors are irreducibile over the field of rational numbers. However, there are several general classes of permutations for which explicit formulas exist. We refer the reader to [2] for a survey of the main results known in this direction.
MAIN RESULT
In this section we prove our main result: it includes the formula contained in and by repeated application of Theorem 3.2, we can "eliminate" these left descents to obtain a pair of permutations of the type contained in (a) and so then to the first case.
Obviously to conclude that if ; but we decided to be redundant to see better the structure of these permutations at least in one case.
Suppose that 
. We know that if so by our assumption we reduce again to the first case.
We now prove the main result of this paper. 
